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sented by a band of variant concentration so narrow that in practice these
strips can be considered as lines.

(6) When the composition in the crystallites, edge to center, is appreci-
ably non-uniform in the high-temperature phase, the band of heterogene-
ity induced in this phase by the special treatments which it has undergone,
is not very much modified after transformation to the phase stable at
lower temperatures.

Thermal hysteresis is frequently observed and is sometimes very
intense in the transformations with which we are now concerned. It may
sometimes substantially modify the course of the phemomena indicated
above. But our actual knowledge in regard to the special effects of hys-
teresis is too fragmentary to be taken into account in practice. However,
it is very probable that a precise study of this problem might illuminate
the nature of many occurrences now known and be utilized in steel making
and heat treating practice without being able to place them rationally in
the outline diagrams of binary equilibria as experimentally determined.
It is not possible, therefore, to present a complete graphical study of
the group of phenomena indicated in the last paragraph. It is yet a blank
page to be written in the future complete treatise on heat treatment.
45. Our knowledge regarding carbon is less incomplete on such
points.

As has been seen in the case of solidification of liquid metal into
crystalline solid, it was unnecessary to take into account the presence of
regions of insolubility when examining the actions due to any one of the
elements occurring in machine steels up to the maximum concentrations
there found.

As a consequence, the partial or complete systems of any of these
elements with iron (carbon included) cduld be represented during solidi-
fication by means of schematic diagrams perfectly similar to each other.
On the contrary, in the case of the transformations due to allotropy in
iron, areas appear in the iron-carbon equilibrium diagrams which denote
a limited solubility or complete insolubility. Such insoluble areas, so-
called, may be again found although substantially modified in the
majority of the other more complex systems.

Supposing the reader to be acquainted with the latest information
about the equilibrium phenomena proceeding in an iron: carbon system
possessing perfect homogeneity of concentration in all the mixed crystals
of each series, I shall refer my remarks to that part of the familiar dia-
gram which contains the low-carbon concentrations we are interested
in, selecting among the alternative forms recently proposed by various
investigators, that sketch which seems best to represent the occurrences
which must be analyzed.

Figure 9 reproduces this complete equilibrium diagram extended to
the maximum carbon concentrations commercially possible. Therefore,